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To improve pulsar timing 
precision with LOFAR

LOFAR HBA:
         120-180 MHz



precision

Source selection:

  nearby and bright pulsars

Wu et al.A&A 
2022 
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Examples：

Wu et al.A&A 
2022 
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Examples：

Wu et al.A&A 2022 
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Examples：

Wu et al.A&A 
2022 
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Summary and update：

     1. No MSP in this work

     2. Long term scintillation monitoring for 15 puslars

     3. Power-law index mostly ~ 4.4

     4. Faint and diffuse scintillation arcs at Lower frequency
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Power-Law Index (4 or 4.4): scattering and scintillation

       32 - 62 MHz:   2.4 ± 0.1          (LWA and Ooty)

       44 - 75 MHz: 1.55 ± 0.09        (LWA) 

   120 - 180 MHz:  4.12± 0.16        (LOFAR HBA)

 300 - 1700 MHz: 3.94 ± 0.36 
          

scattering

scintillation
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NenuFAR:  10 - 80 MHz LOFAR HBA: 120 - 180 MHz
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40 AU

Wu et al. MNRAS, 2023 11/24
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Wu et al. MNRAS, 2023
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Summary and update：

     1. Finite scattering screen model

     2. more puslars are being tested

     3. DM

     4. Pulsar Timing Precision 
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Wu et al. SCPMA, 
2024a
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Wu et al. SCPMA, 
2024a

1. Scintillation Velocity:

2. Scintillation in HG or MW:

2.1 Scintillation in HG: 2.2 Scintillation in MW:
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Wu et al. 
ApJL, 2024b
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Wu et al.  ApJL, 2024b
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Preliminary
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Preliminary
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Summary and update：

     1. Scintillation arc dected: FRB 20220912A

     2. Annual variation in scintillation velocity: FRB 20201124A

     3. FRB 20240114A: 
                        non-1 modulation index, 
                        two frequency scale, 
                        arc-let ......

     4. Scintillation time-sale: FRB 20220529A, FRB 20230607A .....
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1. FAST FRB KSP and FAST pulsar scintillation

2. LOFAR KSP 
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